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I. INTRODUCTION

This report is prepared to fulfill the requirements of Contract

NAS8-I1862, for the deslgn_ development and fabrication of a device to

measure the temperature of liquid and gaseous hydrogen.

Contract NAS8-I1682 provided for the development of a wide range

(-253°C to +60°C) temperature transducer for measurement of liquid and

gaseous hydrogen. Three pre-productlon prototype transducers were

fabricated, tested and delivered in February, 1966. Thirteen production

transducers were fabricated, tested and delivered in March 1966.

Aerometrics' Proposal LR 651604 delineated the program which was

followed to develop this wide range transducer.

The objective of the program was to develop a temperature sensor

to meet the following requirements:

(I) Range : -253°C to +60°C.

(2) Pressure: 40 psia maxtmma.

(3) Output: 5 vdc when amplified with a gain of I00.

(4) Interchangeabillty: +1% for range -253°C to 60°C.

(5) Repeatability: +O.l°C (-253°C to -190°C).

+O.2°C (-190°C to +60°C).

(6) Response: Less than i00 milliseconds for 63.2%

of the temperature change when the

sensor is moved from under the surface

of liquid hydrogen to a static hydrogen

ullage at a temperature of -190°C.

All details of this contract are reported including the test data.

-1-
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II. S_ARY AND CONCLUSIONS

This development program has resulted in producing a cryogenic tempera-

ture transducer which is extremely fast in response to changing tempezatures,

medium accuracy and measures temperature over a wide range.

The transducer will respond to a temperature change from -246°C to -196°C

in 0.I seconds (63% or I time constant). An accuracy of 0.300 is typlca[ over

the -253°C to -190°C span when cycled between ambient and cryogenic temperatures

repeatedly. The range of the transducer is designed for -253°C to 60°C.

The most unusual characteristic of the transducer is the shaped output

curve. _is curve is shaped to have a very high sensitivity in the liquid

hydrogen range and low sensitivity over the remaining temperature span. Typical

sensitivity at liquid hydrogen is 1.35 mv/°C. The output signal is also adequate

for most recording systems, typically 20 my at +60°C and 60 _v at -253°C.

-2-
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Iii. DISCUSSION

A. PRINCIPLE OF OPERATION

The transducer and suggested electrical circuit are as shown in

Figure 1. The output signal from the transducers is generated as a result

of two transductionmodes.

1. The voltage generated by passing a constant current

through the temperature dependent resistor. Typical normalized resistance

for a 100 ohm, _5%, 1/8 watt Allen Bradley resistor is illustrated in

Figures 2 and 3.

2. The voltage is generated by the thermocouple Junction.

The magnitude of this voltage is dependent upon the reference temperature

and the temperature of the Junction.

The two voltages are combined in the transducer to have a

single output voltage which varies with temperature. Figures 4 and 5 Il-

lustrate the magnitude of these signals and the combined output curve for

one of the delivered production transducers. For the -253°C to -190°C

range, the transducer output varies exponentially with temperature and for

the -190°C to +60°C range it is nearly linear. The exact output signal be-

tween -253°C and +60°C is a function of the constant current. All of the

calibration data are based upon a 0.23 milliamp current which provides an

average signal of 41.437 mv (no load) and 41.317 my (with 100K load) for all

13 production transducers.

A summary of the output signal of the 13 production transducers

is shown in Table 1.

-3-
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As shown, the output is lower than the desired 50 millivolts,

for the full span. This is caused by selecting a value for the constant

current supply lower than the value required to give a 50 millivolt signal.

The resultant output curve is therefore shaped to provide higher

sensitivity at cryogenic temperatures and moderate sensitivity at ambient.

Typical sensitivities for SN2 are:

0.132 mv/°C (average over the -253°C to +60°C range).

1.35 mv/°C at -253°C.

1.12 mv/°C at -246°C. (LNE)

0.130 mv/°C at -190°C.

0.0556 my/°c at -78°C.

0°00927 mv/°c at 60°C.

B, DEVELOPMENTAL PHASE

During the developmental phase of the contract, the following

listed items were investigated.

(I) Element selection.

(2) Element sealing.

(3) Transducer design.

(4) Calibration methods.

(5) Response test evaluation.

A brief review of each of these phases follows:

I. Element Selection.

Initial testing for stability of carbon resistors

from the following companies was achieved during the developmental phase

of the program.

MANUFACTURER

A ilen-Brad Icy

A lien-Brad Icy

A 1fen-Brad ley

MODE____L

TR

EB

GB

ASS IGNED

SERIAL

NUMBER

2 thru 9

I and 2

land 2

ELEMENT

TYPE

i00 ohm +-I0%, 1/10

watt carbon compositior

91 ohm, +5%, 1/2 watt

carbon composition

120 ohm, +5%, I watt

carbon composition

-5-



0700:i161

ASSIGNED
SERIAL ELEMENT

MAI_JI_ACT/qlER MODEL _R/MBER TYPE

Aerovox RN 20X 60 ROF I and 2

GTSX-I/2

Aerovox RN 20X 33007. I

60 ohm +1%, 1/2 watt

330 ohm, metal film

Speer I i00 ohm _ 20%, watt

carbon composition

These tests were conducted on randomly selected resistors

from tlle Engineering Laboratory developmental supply.

Allen-Bradley resistors exhibited stability problems

at the ice point when cycled between the ice point and liquid nitrogen.

Repeated tests did not show a tendency of this shift to decrease in slope

or to stabilize. The Aerovox resistors were stable at the ice point,

however, they exhibit a very small change in resistance with corresponding

change in temperature. For example, the resistance change for the Aerovox

units was only 5._/o between ice and LN 2 as compared with 27% for the

Allen Bradley resistors. Testing of the less sensitive Aerovox resistors

was discontinued in favor of the Allen-Bradley resistors.

2. Element Sealing

During the development of a cryogenic to ambient temperature

measuring device, it became necessary to find a carbon resistor of the

Allen Bradley 1/8 watt variety which evidenced a stable resistance value

at the ice point when cycled between the ice point and liquid helium

tempexatureso All resistors tested showed a random drift patteln which

seemed to indicate moisture absorption. To stabilize this resistor to

an ice point resistance accuracy of 0.01%, the following state-of-the-art

modification was performed on the resistor.

First, remove all paint and varnish from the resistor

to be modified. This may be accomplished by scraping with a sharp tool.

Next, apply General Electric Co. Glyptol #7031 resin as thin as possible

to the resistor, being careful to cover completely. The resistor is then

placed in an atmosphere oven and cured at 50 psig pressure for two (2)

hours at ambient temperature (72°F +5°F). The resistor is then dried at

lO0°F for a minimum of 24 hours. If the resistor is then mounted in its

-6-
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permanent configuration, it will exhibit a stability of _0.017. at the ice

point when cycled between the ice point and cryogenic temperatures.

The I00 ohm _SZ 1/8 watt Allen Bradley resistors have

demonstrated the best repeatability at ice point, typically 0.01_, when

cycled between LN 2 and ambient.

3. Transducer Design

a. The transducer can be used as a totally immersed

type, or for external use with the sensor protruding into the liquid through

a boss. When used totally immersed, a jam nut is provided to allow mounting

to a flat plate. For use through a boss, the jam nut is removed and an

"O" ring installed for sealing.

bo The transducer housing, Jam nut, stem and insert

are made from type 321 stainless steel. (Figure 6)

c. A special teflon insulated four conductor cable

is required for the transducer. The cable is composed of four conductors

each of which is made up of five (5) strands of #26 AWG wire to form a

#19 AWG conductor. There are two copper conductors, which provide excitation

current to the resistor, one chromel thermocouple conductor and one con-

stantan thermocouple conductor. Each conductor is reduced to one #26 AWG

wire to allow direct mounting of the resistor to the wires in the stem

of the transducer. Figure 7.

d. The element is a sealed and calibrated 1/8 watt

Allen Bradley carbon resistor mounted to provide a fast response in hydrogen.

Figure 8.

e. The lead wires are secured in the housing by a

cryogenically compatible potting compound. (Figure 9 )

f. To allow hydrogen flow around the element, the

stem is perforated in a pattern which allows easy exit of generated gases

and causing a pumping action on the liquid. This stem is required to

provide mechanical protection for the element, and as a coupling means

for attachment of the transfer tube used for response testing. (Figures

I0 and II)

-7-
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4. Calibration Methods

Methods had to be developed for calibrating the resistors

and cocnpleted transducers. They are briefly as follows:

(a) The element must always be protected against direct

i_nersion in water. St was found that direct immersion in water induces

thermal EMFS in the circuit which are both large (typically 50 to i00

microvolts) and unstable. This EMF was eliminated by inserting pyrex

tubes partially filled with ethanol in the ice baths.

(b) A pyrex tube was also used for element calibrations

at CO 2 temperatures, these tubes were placed in the CO 2 test setup and

allowed to stabilize before each calibration.

(c) Group calibration of resistor elements when made

on 5 elements grouped together per Figure 12. These resistors were then

placed inside of the helium-cooled cryostol for multipoint calibration.

5. Response Testin_

Experimentation was conducted to define response charac-

teristics for both the element and completed transducers. This data is

reported in Section C. The final method selected for testing of the produc-

tion transducer obtaining temperature step from -190°C to -253°C is as follows:

-190°C to -253°C pre-cool the unit in LN 2 and

The corresponding temperatures are -196°C and

(a)

quickly dunk it in LNe.

-246°C.

(b) -253°C to -190°C remove the liquid from around

the element. This is accomplished by placing the element inside a tygon

tube and blowing tile LNe from around the element with GHe. Figures 13 and

14 illustrate the test method.

C. PRE-PRODUCTION PROTOTYPE TRANSDUCERS

i. Introduction

Five pre-production prototype transducers were fabricated

and completed. Of these, three were selected for delivery to NASA to ful-

fill contractual requirements. These units were fabricated in accordane

with the production transducer drawings, see Section III-D, except for the

following items:

-8-
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FIGURE 11 - EfODEL TI-104A-200 TRANSDUCER 





FIGURE 13 - MODEL TI-104A-200 PREPARED FOR RESPONSE TESTING IN LNe 
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(a) The element location at the tip varied slightly

between the 5 pre-production prototype transducers.

(b) Two of the five transducers were fabricated with

polished surfaces and the balance have vapor honed surfaces. The polished

surface was selected for the final units.

(c) The elements were only calibrated in fixed point

baths at 5 temperatures (ICE, C02, LN2, LNe, and Life) as compared with

I0 temperatures for the production units.

2. Element Testin_

Each of the resistors was tested to assure a stable ice

point resistance by cycling from ambient to LN 2 for at least I0 cycles,

and calibrated at five temperatures in fixed point baths. This data is

reported in Enclosure I. The greatest shift in resistance was 0.041 ohms

or 0.041 percent which is acceptable per drawing 1126039.

One of the elements, SNI7, was response tested prior to

fabrication into a completed transducer. Several experiments were conducted

to acquire different characteristics of the element. Of primary interest is

the response from LNe to GHe which corresponds to a step between Lll2 and GH 2.

This data averaged 0.06 sec. (ITC) for 4 cycles.

3. Transducer Testing

Each of the 5 pre-productlon prototype transducers was

calibrated at four temperatures (ICE, ambient, LN 2 and LNe). The output

measurements were taken using a constant current of 0.23 ma through the

element. This data is recorded in Enclosure 2. This calibration data is

insufficient to form a data reduction for the entire measurement range.

Complete data reduction values will have to be calculated using the Indi-

vidual calibration data and the general curve shape from a typical curve

for the production units.

Response measurements were made on each of these trans-

ducers. The data is reported in Enclosure 2. This data must be correlated

with the liquid hydrogen test data for establishing an alternate simple and

cheap method of response testing, t

-9-
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Two of the transducers, SN 15 and 16, were cycled between

a_bient temperature and -246°C twelve times to evaluate the repeatability

of the transducers. During each cycle, each transducer was calibrated at

ambient, ICE, LN 2 and LNe temperatures. Graphical analysis, Figures 15

through 18, indicated the transducers to be repeatable 0.32°C at -246°C

and 0.17°C at -196°C maximum. The assumed slope is the average value

measured on the 13 production transducers. All the data are recorded in

Enclosure 2.

-I0-





....

/

i

_ ;i++++ ++,+,;++ + _ +,:_ ,+,+ +:+ +, + _ a +
.... L::._t ..... : ._...... J .... ',. ' ..................







0700:I161

D. PFODUCTIOj T_J_,]SD UL"EES

]. II_!:rod,_,ction

A total of ]3 transducers were fabricated and delivered to

::AS E. ]1_ese transducers were fabricated in accordance with the following

dra_,,ings, see Enclosure 3.

a. 1126041 - Trausducer, R/TC Te_nperature,

"lodel TI- ]40A- 200

b. l12<O40 - Iusert, Thermocouple, Sub-Assembly,

P,/TC Te,_Derature Transducer,

Hodel TI- I04A

c. 1125440 - _h_t, Dr[ll_d Ja_n

d. I12_0_, - r ndV, "/TC T-_peratxr- Transducer,

;,o_Ir] TI- IOdA

e. I12_,037 S_,_ told Insert, R/TC Te_erat, tre

Tr_,s,b,cer, Modpl TI-104A-200

f. !124076 - T,,be, Protect;o,,

_. 112",039 - EJ_,Te,_l, _eslstor, E/TC T_.nperature

Tra_isd_icer, _!od_] TI-104

a. The tra,dsd_Jcer ca_ be used as a totally buvlersed type,

or for external L,se with the se_sor protrudiug i:_to the liq,did throuf;h a boss.

Wheu used totally immersed, a ja,_ n.t J s provided to allow _ou_,ting to a _lat

plate. For use through a boss, the ja,_ nut is removed and an "0" rJn_5 iu-

stalled for sea]in[_.

b. _e tra_sducer ho.sin$, iau_ nut, ste _ a_4 insert are

made from type 321 stainless slee]o (Fi::ure 6)

c. A special leflon insulated four co,_ductor cable is re-

quired for the transducer. The csble is composed of __our conductors each of

which is made up of five (5) strands of #26 AWG wire to for.a a #19 AWG conduc-

tor. There are two copper conductors, which provide e._:oitation current to the

resistor, one chromei thermocouple conductor and one constantan thermocouple

conductor. Each conductor is reduced to one #26 AWG wire to allow direct

mounting of the resistor to the wires _n the stem of the transducer. (Fi?,ure 7)

-ii-
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d. The element is a sealed and calibrated 1/8 watt Allen

Bradley carbon resistor mounted to provide a fast response in hydrogen.

(Fig,re 8)

e, The lead wires are sectored in the housing by a cryo-

genically co_patible potting compound. (Figure 9)

_. To allow hydrogen flow around the element, the stem is

perforated in a pattern _hich allous ca,_y exit of generated gases ,_nd causing

a put,ping action on the liquid. This ste_ is required to provide mechanical

protection for the ele,_ent, and as a coup!in_; _ea,_s for attachment of the trans-

fer t,Jbe used for response testing. (Figures I0 and II)

3. E I.e_m_en__T g_st!_n_

Elements were prepar¢(1 as detailed ou drawing 1126039. Each

element was scraped c]_au and then ,1o:[st,,re sealed before any electrical testing

was performed. All test d_ta fer _be elements is attached as Enclosures 4 and 5.

Briefly, each element was tested first for repeatability be-

fore any calibrations were attempted. J;y this procedure, all elements which

failed to meet the repeatability t_st, indicating a poor moisture seal or other

impairment, _lere discarded as |,ot _ccei_[able as transducer elements. _ne r,-

peatability was d,,ter_ined by ima:;urin7 the {ce [_oh,t resistance [or each of

ten (I0) cycles to liquid niLrog_i.

The acceptable _l(,,lents were the_ ¢alibrated at several points

within the nor,hal oi)erating range. Five elements were grm,ped together with a

platinu_u resistance standard foJ- this calibration. The temperatures were sup-

plied by fixed point baths, the liquid he]i,m coutrollable cryostat, a_id a hot

air furnace as uoted on the data sheets. The lesistance of the element was

measured using a four wire circuit with an excitation current of 0.25 milliamperes.

4. Accep tat%co TestinA

Each productiou tra_Lsducer (Figure lD was tested in accordance

with the Aerojet Test Procedure ATP-79C5-007 (Enclosure 6). The data sheets

generated during this testing are found as Enclosure 7.

-12-



_e procedure calls for a flnal trausducer calibratiou at

five I:c_,peratures. The cle_,_cu_:s used in tbc trans+;lucer were previously cali-

brated, but since the ele,;eat was mouutcd iu the transducer after this calibra-

tioJ,, and since the element is soldered to the lead wires during assembly, it

is necessary to final calibrate to detect any shi[ts. The soldering of the

lead _ires to the resistor is _ critical phase of the transducer fabrication

since the joinl: thus fort+ted is only 0.05 inches from the carbon composition

resistor. Tqle data generated by the fJvc calibration points is sufficient to

allow curve adjust,_mnt of the final traasducer to Heet the specified te_pera-

ture accuracy required.

[_esponse te._tiuF of each traqad',mer "+Ja.';conducted using

liquid _l+,on (-246°C) or liquid nitro_eJ, (-]_7°C) as the cryogenic ,nedium. _lqm

responae ti'_e was uleasured for ,:hanges _.l_te,peratur,, C+ro_l-246°C to -!96°C

o _046Oc
and from -196 C to + l,y citbcr 1.1,:ttbin3 the trausd,mE, r frot.aLN 2 to l,[le,

or i+_l_:mrsing the sonsor in I,Ne told blo_;L.g the L_ie fro:,,,_round tim element with

gas conditioned to LN 2 te_ipcraturc (Fib,_re I_.

Enclosure 7.

.

i.('sponso data is sho_m ilt

The rt_oco :i_1,c:7al_Ics

With no c::cltatiou c_Tretlt to th+. transdtmer, each trans-

ducer o,_tput _as measured during t:h+, acceptauce testing. This data _¢as used

to develop a special EMF _s te,_pcraturc table fo_ the c!,romci constantan _ire.

Since the wire is froze one spool, the average val,ms are used to develop the

most accurate set of tables. This tct,h-;raturc table is shown in Enclosure 8.

6. Calibration Data Sheets

A calibratio, daC,; s]_cpt for _,ach tra,_sducer has been pre-

pared. This data specifies the t:ransdu_e_ output _heu using a co_stant current

excitation of 0.23 ma for both no load at_d a ]00,_ oh:',load. Columns (2), (3),

(I0) and (16) provide the req,,il;ed data for usL_g the developed transducer for

temperature measurements. For k;rcatest data reductiou accuracy, the data should

be progratamed for reduction by a co:_puter. For teHperaturps iu the -253°C to

-190°O range, data should be rcduucd using coltHn (3) or lo,l,arith,aic interpola-

tion. For temperatues in the -190°C to +60°C range, data should be reduced

using column (2) or linear JnCcrpolatioa.

-13-
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Correction curves necessary to adjust for element resistance

changes are enclosed. These values compensate for the element shift during

assembly into the transducer presumably caused by soldering. See Enclosure I0.

E. TOOLING

A reference junction and ice bath were fabricated to aid in the

checkout and operation of the transducers. Both of these parts were delivered

with the production transducers.

The ice bath is a modified commercial 2 quart vacuum bottle. The

cup was modified to seal the containing area and retain the reference ther_o-

couple. When properly prepared, the bath will hold a stable temperature for

48 hours in a laboratory.

The reference junction is an in_mersion type designed to be used with

the ice bath to provide a stable reference voltage for the transducers. Cable

for the reference junction is from the same spool of wire as the transducers

thus minimizing the splice junction errors.

These components are illustrated in Figures 19, 20 and 21. Fabri-

cation drawings are attached as Enclosure ii.

-14-





FIGURE 20 - ICE BATH AND MODEL RJ-100 REFERENCE JUNCTION THERMOCOUPLE 
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ELEMENT TEST DATA FOR

PRE-PRODUCTION PROTOTYPE TRANSDUCERS
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I
t

I

I
(c_w'_ om _ giN|



CALIBRATION DATA SHEET
'Q¢ S-OH-OOe

,/dE 7-o 4../_/

/ZcPE,_ _ _,,c,,,)-y'

MANUFACTURIER MO_(L NO

CALIBRATION DATA

RI[AOING OR VALUE ,_*#" C_CK ONE CALIBRATION TOLERANCES

PROC

STEP NO.

{I)

-©

f(T-_,
/i0y ! ! Ig_5

F

NOV1 2 1965

I!"V ] 5 1965

3

4

C

-7

l

q

C

1_

NOMINAL

X/

96",29"o

q_, t;q
96 ,._?K"

_'_, 9o_

c7_,£Po
:6, ?.-

q6,qo:

qG,9oo

_'¢,903

_G. 90_

D_VIATION

CO_EC11_ CO_R[CTION

VALU( OF ERROR

COLUMN ACTUAL VALUE

III (el

_6o ££7

9'_°_o/

8_o _o7

q6 c?:_<"

i_7_', oC_7o
9"do,F_?I

LOWER LIMIT

I
i
I
I
i

q
I
I

I
I
I
I
I

I
I
I

_A
I
I
I
I
I

UImER LIMIT

(71 Ill

I

l

I

1
I
t
I
i
f

I
I
I

I

I

Z
I

I
I
I
I
I

I
I
I
I
4
I

I
I
I
I
I
I
I
I
I

__4 ----t
I I

i
, t
I
I 1-
I I
I -I
I I

I i
I¢ONTINUIO 014 N[VlUqM _01)



[

i-
CALIBRATION

_6k_FACTU_'_
l_'rE I!0'¢16 19_

,,gz.P

CALIBRATION DATA

READING OR VALUE f _ ONE CA_ATION TOLERANCI_

pllOc
STEP NO.

_f--_
_j

FUNCTIONTESTED

+,,_, 1 6 1965

7C,,_;h,#_
I

4_

(-

7

7
/O

NOMINAL

(31

_7'Z, 32 3

¢'7, ;/_C

'1_ :)3o

DEVUiTIIOll

_CTi_N

VAI.U_ OF

co(,_ _

Ill) Illl

pi_,2 44 __
G'7.,,774>

77. ) _
_rL )A o

'7'7. P _) 7'7, _2Z
i'Z ;.7 9

IO P

O,

LMT

(7)
I
I
I
I
I
I
I
I
I

I
I
I
I

I

!
I

I

I
I
I
I
t

I

I
I

I
I
I

I

I
I
I
l
I
I

UPPLrRLIMIT

(I)
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'7.122g
__o ,,i

I
I

I
I
I

I
I
I

t
[

I
[

I

I
I
I
I
I

I
I

I

I

I

I

1



CALIBRATION
_AC S-OEI-OO6

DATA SHEET
/_E To /. IVL.

,,_E ,Pz:-,,97-,,9 8,','- / 7-y .TE NOV! 0 lY65
MANUFACTURER .

,nIP

--" --_" 'a*'ue_Lu1_
CALIBRATION EQUIPMENT

S[_.AL em mc_ x_L D

CALIBRATION ATA

PROC

STEP NO

Ill

FUNCTION TESTED

(E)

READING OR VALUE iV I CHECI_ ONE

DEVIATION

CORRECTED CORRECTION

NOMINAL ME ASUREO VALUE OF ERROR

COLUMN ACTUAL VALUE

(31 (4) (Si IS)

,,6/" /e P_,_',e

/oo,oo9 /o:) OD.Q /oo, o /_

�go. coo /oo. o) o /oo,o/o

'co, o_o

NOVI 8 1965

3

d

(,

/00, oEo /oo, o._s'-

/co. 0;-3 ,'oo. o_?__ /oo, o 3_

/oo, o/

/0o. o_ I"

--T
I

)
I
I
I

I
I
I
I
I

/<_-..',:j 3S__ /7 o.97 7 ....... _
/:,>, o4-2" /oo, o _ _ I

................................. _ ......... 1

_._.., too. o :_q
"-J ,_';<:'.,;#_ too, o _ g

/00. o?_ Ice, o ;Z_t

7 /oo,0_0

9 /oo,o/9
Io "/0o, 0 3 o /0o, od<._ /oo, o o79

CALIBRATION TOLERANCES

LOWER LIMIT UPPER LIMIT

(T) IS)

[-
I

I
.... ]_

I
I

I
1_
I
4

--4
I
I
I
t

I
L .......
I
I

_| .....

I

I
I
T

I I
--4 -- )

I I
) -- !
I L
I I

l

I

_ L ..........
I
I
} ......

)
-L-

i
I

__f * . ,)

'..j

I
I

i
[
I

I
I

-- 1
I
I
t
I
I
I

I

l

I
I
)

I

I
I

.... |

I
i
I
i

- I
I
I

i

__J,

I

I
_J____



/

i'
,7

CALIBRATION DATA SHEET

I_Ne..IRI¢ TURER . [MOI_L NO/4 f/.. #oo__z__%

�dE 7-o L /v z._
,P--GPEt} T,_ _j L. / r Y NOV1 9 1965

Dllrll

"_'_ T.] T.' v_j22a

CALIBRATION DATA

OR _ I_ _ a_ _&TION TOLUI_NCES

I=ROc

STEP NO

(li

IF',.t_C_riON TESlCrO

NOV! 9(jgf5

4

¢

9

/I

NOIIINAL

(5l

,V

#'9 ,/-og-
9"2. 3_._

L?9. q-oo

99 39g
c19, 3_4
qT, _9_

q'9, 3G'3

774i7
_9, #.21

_'7, #.23

q_, #4 3

_Tq,4/0

_7. 4/4-
_'7. 4/0

m

m COFwiCT1K#_

VALi_ OF

COI.UIi ____ i, CTUlI.

(It} lib

,4uE#

q'7. 4o4-

9 _o 4/C
9 % -_/o

?% .#-o_
_'7.,;%o

_/'7, 4-02.
_'7. 4-o_"

/o /_/"

0.£

uMrr

('n

I

I
I

_R LI_T

(ill

I

I
t
I

I
I
I
I

I

I

I

I

I

I

I

I

I

I



CALIBRATION
ae¢ s-oze-oo8

DATA

E'L, EI_ _ NT-

SHEET

O_L 161__RTI ON

O_TEJAN 1 0 1966

CALIBRATION EQUIPMENT

CALIBRATION DATA

READINO OA VALUE V" oRcx ONE
}vtv_v

"T"

STEP NO.

(I)

),1t.;C

), 5"F_$

', zq'z_____2

- 4\

e

FUNCTION TESTED

(Z)

3 C10EC6.f,_____

_,l C 02

o_1 //-.',_

- /C_

NOMINAL

IS)

°/(

73. sS
19q, 7/?
_9 _8_/

2 _°99_

MEASURED

(4)

-71. 43/

-_ 4_. /_

CORRECTEO

VALUE OF

COLUMN

I51

_TZ_), 7_,, _

_'q, O O O

- m ;. / '7,_

- _0. o_L
_J._, o o o

DEVIATION

CORRECTION

ERROR

ACTUAL VALUE

' is)

1_o, 49q

CALIBRATION TOLERANCES

./

/

LOWER LIMIT UPPER Llld_'--

I

I
I

(7) "" I (el -

',_,t,'o J_ ,,e,-__--

I

',L[3_'55,2___ 70 '/_zl
I

1

I

I
I

I
I
I
I
I
L

I
I
I

I

i

I

I

I
I

I

I

I

I
4



CALIBRATION DATA SHEET

O PH. / _ _ ?T m4

_,_ JAN1 0 1966

CALIBRATION DATA

READ4_i OR VALUE CAtJImATION TOLERANC4ES

PROC

STEP NO.

(J)

3 (1 DEC 65

/CC

NOMZNAL

(s)

ME_

(4)

COImk-Cllm

VALUE OF

COt_tVN __

(S)

OEWATIgN

Im

o/_. o C o F

._7J,/ 5"

__. 000

/o9. o_d-

3_.o.3?3.
_/o. _/_4-
__,O0 0

4-. 33& -

oe,
izo, 370
IBI, gt,z

LOWER LIMIT UPPER LIMIT

171 (_

l ll, O_s/_s _
Ii --

I
i I

-----I

---t

---1
I

I
J
I
I

I
I
t
I

I

£
I

.. i I
I

I

I
1
t

1
---I

I
-4

I
--4-

I
__t

I

I

I
I

--7
I

---t

I
I

I
---4

I
I

---]
I

---t
I

I
I

"mr
t

I
I

"---I-
I

I
I

---T
I

I

I



LINEAR
AGCS 0711-36

DATA RECORD
FEB -) I_B@

DATE

WWNU_

3.

///;
M_OEL NO

mll

_ERtAL NO J; _0_ NO

CALIBRATION EqUiPMENT

TECHNICIAN - t

(_.L;2u

_E

CALIBRATION DATA

JAil- LJ1966

ICE

CO_

./ X/_

/ /4e

/?4.Le_
97. E_4-

?7o /._E

oC

-p& 49,z

-,2 4 [, o oo_5"

/

_2.ooo

"107, 7.8G

-_0o. GVS"

?7-

_CL

qg. 3"oq
I_ o. 9_9

)Z/o [_o7

_,97"/0

_,O_JOSl o,5_o q_

3, _,8(ot,3 _.,



LINEAR DATA RECORD
AGCS 0711.36

ELE_IG_T

BATE
t_i )

m

/gLP
f--_

C,_L.IlIUEI_t I_T&

i m mm

JAil - ] lg_

ICE

l Ne

)CE

/9_. 7F9

'-/'7. 4.2'7

.....--

oC

-/_. _

-._o o_"

o F -

...?2.000

,_T"

.:2.

_9. /,#-o

/02. ,963

/._. _ 7

_ . oo o _9. (_,.&

_/07"_0

/°° /K

i_ all _ mml[!



LINEAR
AGCS 0711-36

DATA RECORD
E--LE M_' N T CALl 8 __r_TIo I,I

F_ - } lg66
DATE

_UL_R

-:_. /;z_P
CALIBRATION EQUIPMENT

CALIBRATION DATA

JAN -] 19_(_

/P.,,
. i

,L )_'2_.
I'"7_%qCo

./He. _ _,-/Hc :

ICE

o K

/q4.'74_r

4..z_

o C

--_46. oq )

-.,_ _¢, 9)P

oF-

,00

,q'7"-

..EZ.

_o 65"Eq

IP.). o/d--

/P3 _ _s q

D.2d..o 7

"-'- _,2.0oo c/6. 693

/a, _& 7v 7_

/. ooof_"

/oo/_

_,36/=, o79

o, 5"/3,/-_',-/

/, 29/5"0 g

3, $9 E/oZ_

(cowtN_o o_ R_V_R_( Ileal



C._LIOR JO'ION DATA

/ 7"o_..

__IA___
o,_8e

__l,o z.

/.o
ode___

O_OE __
_00S__

0,0___

0,06

3,00

2,1/0

3,1o

2,7,-V"
3, qo



Enclosure 2

0700 •1161

PRE-PRODUCTION PROTOTYPE

TRANSUCER TEST DATA



LINEAR DATA RECORD
AGCS 0711.36

c",4z/ T/: d
P, cE :-',-ODO c7-1o,:

TPR /Vs,D_c Cr3

ol) 7-,,2
PP- BTOTYPE

_ z5 _rZJL /?b_

"-- l-<"° I'"-,_,o,,.c/,.; s TI-/o,-/,_-zoo A=
__ """ CALIBR&TI

llot<.d

CALIBRATION OATA

.UIP!tEIIT
illl_

._./V /3

/__6-

toMB

Ca/,_

t.M¢

.s/v /z/
/a6"

AM_
'L.H=

LX/e
SJl /5"

.. l_d-ff_A _, Cr A_t_
I :_ ,_ ) L/J,_

( Llq:_

z.v /(,

13 ,v ) LAA
{ LW;

5/,//7

: / 15_-

7Z__ G8

_7, IBO

22/8o
'; '"" 7,; t .it

7Z _'7

2Z / Z (,,,

77, q37

2. 2,/?_,. G

•-t /:,J:. ,

L_& 77, ,-/13
I_/,I.__IOA qCt.

v

9.3, 733

-/9S; 282.
-_ _U,?GO

_3,7_3

-if5, 7Bz-

-zyS,97o
¢
t

B,(,o9

-o.o q,4
-/, ,-/,/i

/ # I#_

q,se_

-- cY<.'_f',

i_9¢ __ J

-0, 0 4i(.

-/, 4/5_,.

5(,,cl

-Zq_,ozq

"eg-

-_, t_ 7

A, bo_

-0,0_3

-l,q/.q"

_},577

#.-'7L _ if --

_--- .T_ _ O

-0--

_ _a z,3

-19_ 7 _ 7

-2Yf,,/5"Y

?a, 555

_500_.* =---

/_o# /oaJ

,22.$3 o

36,be3"

_4% _._5"

-o,ovq .22.3qo ._,51:I.

-/, 3Bo 2o,_/,-I _._, 87o.

=,, e,:.. / 3 6 ,S(: o 3 /:,, 5 oE" .
.5"/, _,q o 51, S # O

-o, osy
-I,375"
_,_z/

¢,,

._o,G,ts"
B, b3s 3b, 5"70

% s_s" ?, 5? _, £_, o_o 5-I,_zo

i¢11_ cm l_ll,lllll l_lll



LINEAR DATA RECORD
AGCS 0711.36

/_E'3 p O IV S C T E.S T Z) A T I}

PP-._ PR-OD u c-TJ0N P_oToTYPE"

P._LIBRATIQN EQUIPMENT .... ,,__m_ ,

CALIBRATION DATA

514 13

/ 7"(-

('5,_)
..... D

\ ,)

__ ZJ_/,____£_,_'

v

,,_J_;.._{

I _/],, ,. L_ J

13,oOF# 4_
4q,.,_

I i /,q /,_

l, ES"

.% /,, z, z.
I _,_ z,_

_, 7_ _,0_
0,_o 0,2E"

o,16 o,/7
_, _.0 -'---"

O, 19 0._1 /

/

_ _,/o o,/q

_,13 ----"

O_12.. O,I"¢; __

V
i

/\

I



LINEAR DATA
AGCS 0711-36

RECORD_EP_-,q T,9 _L _ r y 7 csT
5HEE;'- / o f Z_

O_OEL NO

_-" A_ _'t sl ?i_-Iova- _.oo s_ IS" 8

-"°= ............i'I
I,

CALIBRATION DATA

.J

3_

I;t, 4

(

po; .,,.'!-=

b,h_d F,u

le.C

A,-_o

le-¢.

A_

LN 7_

L_e_

/e'E"

AM6

L.MT_

LAir.,.

/dE

AMB

LM_.

LA/_

/dE

AM_

L,d,_

/_6
Am/3

LNz.

L N¢

7Lqz_

77, g9_

i
, C.

I

i Z3,E/G

Z_ ¥5"o

"lq_ 6a_

-z ,H,.Ol 8

2J, =/Z3

- lq_,, 6$S

-z _'_,97o

_3,.5" '-/'4

-,_Y,g,9?0

79. 3'z8

7__

7g, I_,/

7F,37q

_T'I"

(_ .,)

.To.: o, "z3,,.,_.

T" ¢..,

(,,.. ,,.)

_-T'c" o

-o, z)/_

- /,%oo

-0, #/I,,

_o, _) o ,-/, Yz,,t

_1, 5So CLzoo,�
2z . _ ,Yo i- o , o / (=,

'ZO,=7_o !-/, z/o_-

3r_,,500 _, _,qo

.5-/, S:_o _, _,o I
_-z,339

.20_ _ZO

3_,.500

_/, £J(=,

12z, 3zo

_o. _oo

._. _,,
_6,5-1077, q6_

_. /# *I -,Z,-//,,,OZ_. 5"/, _S5"

-/ys, __,/
-2¥_,,o 5B _/, 559

-o, o/(o

_, _,oo

i- 0,015"

-/, q3 o

c_,_,0o

--O,OZ.S"

--0_07..0

-I, 'ioo

8,b_o
f,&oo



LINEAR DATA RECORD _p_-/)z-A_/c/z-Y 7c-sT
,,oc,o,,,._, o,,,2J /)_c'jc /_

_- /P,.o,,,d,4,'._ Tf -/,_q#-zoo ._/,./ /s"
_'--" CALIBRATION EQUIPMENT

.......... _wn_

CALIBRATION DATA

.L

, /

_. ]

8

9

i
/0

I 1-;-' # /iC

II ,

,/

po _.,..1_

&, I;b,'"_
H..J_ ,t.

/CE"

/C6

AM_

LI4_.

EN_

LNc
1BE

/),VB

L/Vz
L_/_ .

) L#.

,4/,";(3

L#,..
, LAI?_

�dE"

I..A/_

_h/<_

7Z361

#Z l,tZ-

F

2Z, _ZO

5-/,q70

_3, 3/0

20, _'__o

_b. q# o

5-/, _5o

,,q;2,_ / o

51, z/s o

3o. F6o

-3b ,z/SO

._p,3,0 o

36, _S-o

51,H;o
22,S/o

,_o,<..21o
Eb. z/.b o

3o,_/3
3_,,H_G

5"/, "/8d"--

7"(=-

E-__=o

-O, Ob o

-/, 968

-_, o5-C

S $6_-

9,50o
-o, os_
- I, _.5-..<"

5"9_o

_Z__ 9o
-o, OsS"

-o O55"

_Z 5o y

-o,_Z__

_,_o_



T,e-.AN5 L)u C _-_e._

LINEAR DATA RECORD _CPC,_T'n,_,c,,_y ;,'cs;"
AGC$ 0711-36

_,_'.//EE7" / c,,._ 2..

-- 2 6 _p,c/,L /gbc

CALIBRATION DATA

J 9

"L,

,o,;.,:t-,
Oal,'&...'/'_,,-L

_J_c
A_d

L_/_

,L_V___________

AM8

cH

L__
ICC-

Le,I

_L_c-
A_n_

C

_ZIO

Z_

zq £ _2o

(._)

_5 0_o
21, ?bo

?-3 Dbo
z.I, (,3o

7"-C
(._ .,>

_.T_ - o

" I, VI o

'+++"uj

5"Z,c)t,o

2 h [20

q, l,z_

-/,41_o



LINEAR
AGCS 0711-36

('GO A/Z',._)

DATA RECORD

7"-P//,q5D o c--c-/<->_

_G PEA 7-A e,cJ r'-/ TEXT'"

5//E_--2- ,7. _ f Z"

DATE Z_ 4_'_ -_/_--," /f?_--_

EIL_NIIFACTUI_R MOO(EL NO SERIAL NO

-- _" CALIBRATION

CALIBRATION DATA

1H,,d,_

PROCEDURE NO

EQUIPMENT
UAN_ACT_ _ m.

'_"_ 3.?-]:, ,'Jj_J2o
SL'mJU_zm "-- _'--

-+ ,
-- F'_

°I

g-

)

,/ / I,(

A_

/_dE

LAI_

JIW__

ice"

'J,/___

7g373

C..

Z2,OL7

F"

2.3,070

zJ_ s-£__

_2_E__,BOo_
z3, os"a

ZI________(I)

32,p__o o_

_:l, 75"0

7"(-..
(.,,.,,')

.._= o

_g__o

_F_,_¢@C'

q..S"_o
-o. 05_q

-z,/6,o_,o 6"Z,,_7o (?,5"/0
Z3, Oqo

Zh 6_0

oqs,oqo
-z_#t,,oot_

-/gE, 7a__

__!_ _ _,_-__
l.#qk__ Z?,q q z.- -19.c,7o8

IC'_"

_6. ;J;/_v
L.M_ 7 2 q3 7 _7/3_
_,_ _ 9, I,_._ -_,t_.,_z. V

-__/,V3 0



Enclosure 3

0700:1161

FABRICATION DRAWINGS FOR

PRODUCTION TRANSDUCERS
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Enclosure 4

0700 : 1161

ELEMENT ICE TO LN 2 REPEATABILITY

TEST DATA FOR 13 PRODUCTION TRANSDUCERS



CALIBRATION DATA SHEET ICE 7o ,L,v_. .1, uul ,-'8 1965

l l'R_. NO. I TE_ J.--

OR VALUE _ATtON TOLER_JNCI_

PRQC.

STEP NO.

(,)

OCT26 Hr/

_-_r emL_

I Im

(3) (4)

Cilia( ONE

m

m COImk'CTIGN

VALUE I_ r m

9_. 9e5"

(S) m

,_ ,4uE,e.

9_,_I_'

9_,._I9,Z _. clPa.

_. _( _'_.9_f

q_, _9oo

,,V

_c qg.q_,q

7 _6,%o

9_. 9a,_- q/,,97_
Io

I
I
!

I
I
I

I

I

I

I

I

I
I
I
I

I

I

I

L_IAT

(T) (11
I I

I I
I
I I

I I
I I

I
I
I

I
I

I

I
I

I
I
I

I

I

I

I

I

I

I

w

9_.9"9Z /o/ _,,_ _,
i

I
I

_q_ '

I

),,
I
I
I
I

I
I
I
i

I
I

I
I

I

I

I

I

I

I

I

I

I

I
I



CALIBRATION DATA SHEET /jT- 7o / %
AIC a-Die-DOtS

MANUFACTIJRER MOO_L NO

/]_ZtD_4ET/P it's //2 b D 3 5

DATE 0C1"2 8 vQ_
T_:.N,C,._.L 'i.I.

I _) '%75:'-'

-_,T -" AIWUFACnJRell

/.,_,,3

SI[RIAL NO,

/*_....>/FJ

CALIBRATI(
R[CALL _AT[
, .p ,,

iJIPMENT
'N ANIJFACTLII_

CALIBRATION DATA

READING Oft VALUE CALIBRATION TOLERANCES

PROD

STEP NO

(I)

NOMINAL

(3)

U

MEASURED

(4)

'\.J

FUNCTION TESTED

(Z)

OCT 28 1965

.2

4

y

7

g

q

/,9

• .js

_.2/,7

(-

9_. ,;6F

,-!_.L_;4d

_P ,.264

2_, _ _,'

'7_C YT__

CHECK ONE

DEVIATION

CORRECTED CORRECTION

VALUE OF ERROR

COLUMN__ ACTUAL VALUE

(S) (6)

" ' ,"_" ,-)C)

/o

LOWER LIMIT

I

I

I

I
I

I
I

I
I
I
I

I

I

I

I

UPPER LIMIT

(Y) (8)

I
---L

I

I
I
I

I
[
I
I

I

I
I

I

' 1

I

I

t

!

Ii O,OP)-_ C

I
I

t-

I
1

°771_e_
i-

I
___J_

I
I

I

I

?

I
I

I

1
I

I
1
I
I

___]. ........

I
--4

I

I

I
I

q
I

I

I
.....l

I

l

I

I

I

I
I
| ......

I

I
I

I

_J



CALIBRATION DATA SHEET )C_ _o .1../¢/_.

tgE_o_c7_/(_ 6 D 3el

I

m m

NO,

_IU.IBP, ATION DATA ' '

Om VALIE If _ _ CAUIM_"ION "I'O_ANCEI

plqoc,

IITI_ NO.

(I)

f

7_"F o.,__,_EJ" I
3

4

6
7

I

(11

,IV

DEYIAllON

m

_LU£ OF EYMOR

(ll) (ill

tjw'-_.

_ .£_9
_ ._

_, _'_.z

96. __
_(,. T93

I

LI

96, _'_'_
_. _-_(
_, _ #

LOi_t_i I.lifr

('l')

I
I

I

t

I

I

i 0 02 o.o_.
I '

I

1
I

UF'PL_ LIfT

(ll)

I

I
I

_.)
I
I
I

. I
I
I
I
I
I
I
I

I
I

I
I
I

I

I

I

I

I

I

I
1
I
I
I
I
I

I

I
(¢mcrnejEl) ¢m m[vt'ltl( _1



CALIBRATION DATA SHEET /C;<- _ 1 _'z_ ti0V -- ;_1965
Aet_ 1-02e-ooa DATE

MANUF'ACTLIR[R

CALIBRATION EQUIPMENT
.......... M&NUFACT_eR Rm_ m. REC_L DA]I

CALIBRATION DATA

READING OR VALUE f CHECK ONE CALIBRATION TOLERANCES

PROC

STEP NO

(I)

_;.----,)

FUNCTION TESTED

_:aV- 1i=]985

iT_-F cy¢ I_

NOMINAL

(3)

H

MEASURED

(AI

R

CORRECTED

VALUE OF

COLUMN

IS)

,4uc/_

a. <7"7, 8_o q_, o;q

_S ,7'7. ,._;;! 9_ /oo _.O<Yl

q;7, oF._

7;?. i,_._

<77,/0o

90 o_o7
'%_ //3-IO

i

_'_/oo

_?:'). //_

'?_//o

2_ n)S >

DEVIATION

CORRECTION

ERROR

ACTUAL VALUE

(s)

_;t</,_- i<

LOWER LIMIT

(TI

I

I

I

I
I

I

_,.,Id :->J
I

<
I
I

UPPER LIMIT

(el

I

I

----t

I

I
I

I

I

I

I

t

I

i ,?r,;< ,_-)_-/".,

T
I

.---4'

I

I

I
L "
I
1

I
V
I

1
I
I



CALIBRATION DATA SHEET
,_._.. _,_ H0V - 5 1965

k.._,,

CALmRATIOM

CAL.IBRATIOP DATA

OR _ CALIBRATION TOLERANCES

/
2

li)

.4/
(4)

_. 4"?/

V ¢ ovio_ N

M

VALLIE OF ERROR

COllAm ___ ACTUAl. MM.Ut

iS) (O)

zCUE_.

_r/o 4,73

s _Z 4_o 7Z .._o 7Z "¢_o
_ % ,¢¢3

97. .,¢o°_

,¢

7

PT..sTF

_Z.C.U

_7,, .¢',;,oIo

_'9", 4_K"

_,E'ol

;7. E/,_

¢_ .#-/?-

?Z 3-/0

¢7. ¢¢,a

LtY_R LMT

(?)

LIMIT

(0)

I

I

I

I

I

r-_
jP

Y
//i

IO I

.4- 9
I
I

I

I
I
I
!
I

I

I

I

I_OO __

I
I

,.<i/.*<.

I

I

|¢O_TlllU[O ON _li[V_l[ I_Dl[|



CALIBRATION DATA SHEET
,,........ o,TEilOV - 8 1965
'4ANUFACTUR_R MO(_L NO

Z2,c#.o/_ET/e/CS // _ :. 0:3<7
SERIAL NO PROCEDURE NO TFJe_CIAN . _,

/0 _ _, ' "

CALIBRATION EQUIPMENT
_L ,RECALL OAT[ NANUf_T_ RID I No_m_ .

CALIBRATION DATA

READING OR VALUE

Rzc., E- _¢T¢--_

PROC

STEP NO

(I)

3,
3

NOMINAL

(3)

N'

9_, :o5

<'lY,/¢Y

MEASURED

(4}

FUNCTION TESTED

P',OV- 5 1965
(z)

q?. 3o,2

qT. JD /

CORRECTED

VALUE OF

COLUMN__

(51

:::/.:'o_ q7o /:/:
q'i.::: 79. <,:,/5

_ 7_d- 9_ Xi_

qq. ,,_o .I'7,v_; l

:/7, 3/¢ _?_7,;"J_

DEVIATION

CORRECTION

ERROR LOWER LIMIT

ACTUAL VALUE

(el 17)
T
I

I
I
I

I

I
I
I
I
L
I
I
I
I

r

_I. /

2 CZ ;l_
f' 97. _)5"

9 97.://

/o _7. :/o

,nen/ d__
V

_'2 _34

@2, :70

92 ;_ 7

CHECK ORE CALIBRATION TOLERANCES

UPPER LIMIT

(0)

I

I

I

I
I

I
| ............

I
I

I
I
I
I

II
......... kl..... m......

I
I

....... I

I

I
I"
I-

/0

o ;o3 I<,,< ,

,oT/0w<_# 9

I
I
I

I
I
t -
I
I ...........

I
I

I
I

I

I

I
I

I
!

1

(¢OMTINUED ON fl_rv(nS_ $1o1[i



CALIBRATION DATA SHEET
_1¢ :I-ON.-gQO

.u_.ll I m ml i

gERMM. NO NOIt .o_

NOV- _ Ig65
DM(

i -

H

(I)

f

4

/o

M 0R VA_

mN&L

(s)

M
14)

m

VAU,_ OF

(S)

_I_,f3 / 7_, _4:
_'_, _3 / _, 8_¢

_, $3o ?_, _'_
_/. Y',_o

9_. _
?5, :4:

/o:7

LO_R L_qT

I
1

(Y)

o_

Co_

AC_ VI_

(In

I

I

A:,'_-,e _,

t.I_PER LIf_T

(e)
I

I
I
I
I
I
I
I

I

I
I
I

I

I

I

f

I
I
I

I

d
//,2 _o

[ •

I
I
t

I
I

I

I
I
I

I

I

I
I

I

I

I I



CALIBRATION DATA ,SHEET
........... DATENOt/--9 Igq5
_NUFACTUREQ NO NO TE ICIA

CALIBRATION EQUIPMENT
nECALL OAT[ MAN.AeThER ;

CALIBRATION DATA

READING OR VALUE I_ CHECK ONE CALIBRATION TOI. RANCES

p_loc

STEP NO.

NOMINAL

(3)

.z 97.Fo3

_" _'7._'/q

7 f?o _/@
o_ qZ f/3

,o _% _/7
/i 77, _/6

14-q_,.C/C
/( 77, £io °

r7 eg,F/G

/_ 79,F/,P
/G _'7, _/'7

G'7. ,¢'/_g,o

NOV -_51,;_-;
FUNCTION TESTED

(Z)

---_-_--j/<-<. .....
,,._i'

MEASURED

(41

q7 4q3

9"%£3 ]

77 _77
9"% _23

9Z 5"33"

_, ('37

DEVIATION

CORRECTED CORRECTION

VALUE OF ERROR

COLUMN__ ACTUAL VALUE

(5) IS)

77, 4a_#

qZ 922

9"7,f2_

7Z :24

?Y,_c32,
q'Z. _'._o

F3,#

9'7, 53 o

q7, CY7
q'7, _'94

9_, _2C
qT, F.2

q7 521

9'7.£2 _,

_'7, 5"39
9'7,.C2_.

,,,_0

LOWER LIMIT

(7)

I

I
I

I
I
I

I,
I
I
I
I
I

I
I
I
I
I
I
i
I
I
I
I
i
i
t
I
I
I
I
I
I

Z_/_ ¸ r

UPPER LIMIT

(e)

I
..... |

I

I
1

--1-
I
L
I
i

I

I
I
t
I
L
I
I

I
1
I

I

I

I
I
I
I

I
...... l

I
I

I

I
l

I
i

I
I

I i
l I
I I

[ I
I i

I __i



CALIBRATION DATA SHEET
,,...-.,.--**. ._-,-t fl0V ,99 1965

/::e-,eo,_cr,el cx //_, :.,,O .3 ':i' / <#
7AI]08

N
1

CALIBRATION DATA

NEADImi OR VALUE I_ _ erie _l.IqATl_l TOI.ERANCEII

I_EP NO.

(I)

LIMIT

©

FUNCTION TF._TED

NOV2 Q 1965
(2)

%:(',,.:/::
#

.2
?

a:2

q
f

O,

?
,?

,(/

lll3iniiM.

(il

xi

qg. o, 
q,r;, ,2o7
qT.,lt I

,P._ l.i U7

im

(4)

_,I9_

m

m c(lmi_

Cllll Illil A/CTUA/.

(Sl (el

7% .7t:"
_':/o J17

<77, :l_

Io I:

D. 6

S/_.._,s. I
/ l/

fir)
I
I

l

I

I'

I

I
I
I

I
I-
I
I

I
I

I

I

I
I

I

_ LMT

m
I
I
I
i
I
I
I
I

I
I

f

I
I

I
I
I

I

I
I
l

I

• I
I

I

I



CALIBRATION DATA SHEET
Aec S-02|-006

MANUFACTL_RER ,___¢_ MODEL NO

/-_E,_o_G7 //2 (,,o J 9'
PROCEDURE NO

0,'rE N_R - 7 19_

CALIBRATION EQUIPMENT
Nom , lmAL MO. re c_L 75"t1'1r_

CALIBRATION DATA

READING OR VALUE _ CHECK ORE CALIBRATION TOLl RANCES

PROC

STEP NO.

(1)

FUNCTION TESTED

(2)

3

?

/O

NOMINAL

(3}

c/o_.3_#-

MEASURED

(4)

_, _/Z..

_?C 0,

OEVIATION

CORRECTED CORRECTION

VALUE OF ERROR

COLUMN___ ACTUAL VALUE

(5) (_)

9 _, qso

q 8, V6o

q_, _/_/

_#, _/_

03? (_

LOWER LIMIT UPPER LIMIT

(7) (8)
--T

I

1

I
I

--I
I
L
I

I

---I-
I

.__t
I
I

1

1

I

I

--!
I

I

I
-- J

I
I

I

I

I
I

I

I

I
I

t

I

I

I

I

---j

I
I

I...... : ..........
I I

i

I I
I .... I

I

I

I
__1

I

(¢O_TI'ICJID Og lllvEnllt $1o[)



CALIBRATION DATA SHEET
_kTE

HAR- 9 1966

MOOEL NO

/,&,co_cr,e.zc s //z 6 o 3 '9

cJlt.lOl_rrlON

t_m

_TA

?

/o

J

_ Acc_y/o_

(s)

q6. _bf

q_,F?/
_-_.g_t:

r . -;,

' zS, 4"') 7
%, _'27

r

¢_, '713

96.%_4

VALUE OF

COLUIMN .__

11)

96.6.2,

?b. bqq

O_VlA'IrlON

AC_ w, HJr

(in

I
I
I
I

I
I
I
I
I
I
I
I
I

• I
i
I
I
I
I
I

I
• I
I
I
I
I

I

/o PT _VER

_ ,_d_. O.

• ¢ ,Led

_I_ATI_ HR_

LIT

(7)

I
I

_, (,CK'.
I

s_._-
/kh,,J z)

I
I

_ LItt

(I)

I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I

I
I
I
I
f

I
I
I



CALIBRATION DATA SHEET
Aec $-0=8-0o8

SERIAL NO;4 PROCEDU_ NO

OATE

CALIBRATION EQUIPMENT

CALIBRATION DATA

R[C_L DAt[ --

PROC

STEP NO,

(I)

FUNCTION TESTE0

(2)

2

READING OR VALUE

NOMINAL

(3)

MEA_!PJREO

(4)

_[ CHECK ONE CALIBRATION TOLERANCES
I

I DEVIATION

CORRECTEO CORRECTION

VALUE OF ERROR LOWER LIMIT UPPER LIMIT

COLUMN ACTUAL VALUE

(B) (6) (7) (8)

r T

i..)p.?-/(, _ L
---I -- t-

/, , ' r _" I I
, .,_" 'J I I

I I

- F ........... t

78, 3 _._,q....................... i' ......... _'

f,_, 3 7d I '

_g, 377 " ,'
I _-

_8.373 ) 'i_- ........ ]

I t
..................... _. -- __ |

I_sJ_ ............. I ..... ,

d,G

--k.j--

q

.#
F

D

P

/o

if<<?> 4",'14

,I:..:;1 2-

7 ._ ) s..

¢£, 3/4

'7(_;'//
79",d< ?
' >' " _,',I y

"" ,Gd

_Tg_',_Iz

g'P,4CS

........ _L

,_--JJ
_..7_60.X_

I I

r !
I I
I I
I I
I !

I

I
I
,L ......

I
I _
I
I

I I

__ I
I I

I I
J. I
I i
I I

I I
I I _'-- ....
I I

I I ............
--_ ........ i

I
I -I
I

I I
I I
I I

I I___



CALIBRATION DATA SHEET l d _ _ _ _ loll__
AO¢ I-olt-oci _TE

HAll - 8 1966

_ llo. ) 'TEll,

CALmRATION DATA

NEADINQ Oil VALUE CALIBRATION TOLERANCES

PI_X3.

STEP NO.

(i)

I

"7

?
/0

--;j

1/<"__,,, <_I/.

IAL

($)

,c,/

"2k: ox7

_<M,,c,,/"7

o?4"

<78, o_o

?_ .>.2o

_?. aso

q_,_. _#

/_ _ /i
J

VALUI OF

C0Ltlm

IS)

/.P <,t?

Y_J,li>O

.2_ o 3 9'

DE_IA'rlOIi

L_lliOil

ACT_

(ill

LIW/IEII LIIIMT

(7)

1

I

t

| •

I

I

I '

J

I
I

UPPER LilIT

(o)

I
I

I
I

I
I
I

I
I
I

I

I

I
I

I

I

I

I

I
I

(I;I_TlliI_ Oil IIVlJ_I! imi)



Enclosure 5

0700:1161

ELEMENT CALIBRATION DATA

FOR 13 PRODUCTION TRANSDUCERS



LINEAR DATA RECORD _,_ 7"-/-/o44 -_. o o
AGCS 0711-36 o_

,..,.,r'

q_ 03 o°ICE ;._ooo,._o
H;,I_- .2_1958

ICE 9_o3_

CO_. /e4 4F4 - 77'. _¢6

Z _qo_E/

3,$74-/7'7
NAR- _ lg66

ICE" 79.o40
I.I_R- ? 1_

IOE !_q,o_o
'79..¢4g

_. 4,,0 -
gP. _oo -

_3. '7ol. -

47% 2ePo

-led-. qYo

dg. o6 6" --22_ ogT"
5g'. g&2, - ,2 _ ,& .z; ¢
3/. 3_o - ,24/° '_o

.23. I_'#, "'2 4_ P_'¢-
/¢ _¢-_ -3¢3, g'o4--

333,/q3 _0. 043

]._ 9123..2.

/, o_o£-4-qe ,eVo_TAT"

_.({. 7g'3_-
2,02oY/5"

2o _ 7 /¢g'4-

/,zl. _1_

30/2_77_ #7/.6oo

_. 3/g(3_" [,;7,ol./32,.

l!;,_ - 9 I_

t,.p.'&.g-6_
¢

O._ooi,26 q_. 3_o

q_. oPo
l

- ¢ |

/. ,7 S'Yyy Z

/, oooo9.1

I, ooo ¢._3

/, l/o0 3 e_O

/.20 7o9¢.-
/, 33.3ag'_

L 4-7Yo°gd
/, d o $4t.2,Z

L3.997. 714-
.,.7._o2Yg.;L

:l 0o2 Pod
'/, ooo ¢33

.(,_,



LINEAR DATA
AGCS 0711-36

RECORD "7-1 - lodL) -.Zoo _TE HAft 1 5 lg,56
_,_Nt_ACl"tlmER

/V ',)/,hE 7n'/¢ _"

:_o/-I
/E,_

/--l,_/d
EP,4

7 _5'7
EFF3
PP3.,_

/o o

I (-G4 "ZZS

CALIBRATI
RLr.ALL aATL

E/3/G

_13 Y4
7,,_ _/4
_/o/_

Pr_OCEDL_E NO

EquiPMENT
NANUF_C|_ mann_ m

CALIBRATION DATA

CR yo ST4 7-
-_. ;6& 2. _4&¢_Z 15"_.Po o

/ ooo000

/. ,23"3033

], 000000

I, LZ '-/,zyo
...... _o, 9_'_ -2_2. /qF" 3. _3o44-o 175./go I, 2g._E4£
--- ,_(_.471 -,24g. 67_ :3. 7'29_G/ )OQq._£ Io72 83E 7

203. _-_o,74_. E-_o23. _ 9o

lq. _'5".
4, 273_3l ,_.o 7,,j'-_ 3

- 35"2. 27c1 .l)&, 9_o

_g.21¢,

2o, 8_1

,4md / E, uT- 22. __o

_Tq133E

/dE--
o,33eqT?

2.2 09930

d_:9 9 q.gl X
/, 0_oo0oPP. 320

go°C. 33/o390 3"2..2'_o o,3o/7Eq.2. PZ. E2% 4oozo7_

0,_'/_g39o Ioo. W g/9#. 6 _?

//Z _, 0 3

P_ 3/4
I. OZCVoq

o, eqf_q



LINEAR DATA RECORD ,% -7-/- /o 4.4 - ._oo
AGCS 0711 J6

[s#/

OAXle

• _ _IgRA'rN _PMIENT
Im m i

NO

[I
_ l

CALIBi_TiON DATA

/

,. +j'

HAR- 2 1966

/dE

_0_

/W'_.
/_/v_

_. 4'7¢.

HAR -3 m_

ICE
I,I.4R- ? 1966

/ &E

o-_Fo_T,9T

HAl - 9 1966

_/ooC
/CE

7_. 44_

q3. _Io

_>P',;oo
_3. _ol

--iq_ "/,oet..

-1"77. ?_o

--/_,93"o
-_ o_.44tq

42:. o6_ .,z_ o_

3_, /_'_- .t4_, _4-
I_. 34_ --,v_'i. 0°o4-

3_3.)c1_ _o.o4t 3

Jec','.;J_--/-,Z ,,'_,., ,_.,,- ID _O
"" _" // & I

L3'71.Z23.

lo,To_,z-_t_

,/. :'_ q_34.

_., Oko_-16"-

1,93. 174o

/._1._

//L, cr_4-
/._% o.__>
/4.Z._#-o

trH. /_o

O.3oo/.2g
q 6 o<94-o

,_'A77 O

?_. P)&

/Ioo oo0_ o

/, oooo 4-I

A o oo.24_
I..2 £.x <tz _>

L 3o_g_ 7
L _'3,z71,t-

A doE£2o

1.oo2. _.27
/o ooo_.45 >



"LINEAR
AGC5 0711-36

DATA RECORD

,,, ') , , •
j,,.,

/V J ;,",. j t,_

iF<I ) " . -

FEB1 _ lot6
DATE

I_¢AmLIr,llZ_ljl_'l_ MO[_L NO

_RIN_ NO . PROCEDUtE NO ITEr-H_"CIAN _ f,_ ,_13 7" ',
I

ii irel_t nATrllli ,

CALIBRATION DATA

DEC 17 1905

• ,
J

ICg-

/tic

IEC 17 1985

C/&y,o2-2-,47-

f
OEC18 1965

<.'s>k_ "i4 7

<

.; 2, dx <i -1

/6. J o..?.

37. 4..2 <R

"_0, 9";_'

4L.2o

f,}. l?.r" _

&.?, /¢S

'TY. v _'_'1

?Z ']'73
DEC2 0 1985

/ ,Wc..

i;2, _o4

C%_ <2
/. Xi.,__ 77. '";,f<. -

yg, I31 --

IZC 2 1 1985

_9_, 4_ 3

3_/, 747

.2"_3.';;14

J,J "7. /,;.2

2 _O. UJ I

" $, zl,._Z

..,7.9¢,;z

M o, ,;_,_-

I00

3, 3 '; 9.g5"

""-,! d<9 0 i

g,3 B"?d..;E

.2.4-./,,_V.ST-

l. 91.f, ;.,o

._ A 7"-," 0

qd, ,_,'.t

.2,:) 2..,.2 _? ,2. /o S'.,",,':S"-

;z.2_. _U-4o_ .?,.Z _'Td>>..L

_o, 3oxo ._.2,<; ?'d g 4-

/ Sd o<'_.- / d ,2 d _ _?o

Jd/ _'74 A .; ¢,'<;.:__ ?

/3_Zd_ Z "//-,'>_ %.; :,'P

in £ d_77..2o9, ,/,7> 7, "-' -"" "'" 55.-_ 01:/

/_, d-, :;3-" .), ..."<,''->".<....<1/q, <;p_ 1, ,;d-::,-"<>"<"..,:;>,

/. ,:)..2_C;"7._

¢'. z,(n _.

24(_, olq

I1_, 042 A 1 7#??09

Io_ _.7?2. 1,/ii 7d.Kt

?g. ¢¢o

qg. g).z ). o _;'<,_,::g

) f3, Ig<? 1, -f'--';;;_dl 7

_<,', 4.3 g

J,ooo66_

/

,
icol+rlmulll om *¢-+lm_ iio11



LINEAR
A_S 0711.36

DATA RECORD

i/rl<'o#..+:- 7 .e,,."_ _,OS ?

(:,',,,("J t _ . / x .: ' j • .-

/ / i _ _.., . I ]< .?

l,, FEB 15191_

<7 -k'i.-,,
. ---,..

--_--,_AT_ ttWmm..__ _ .= m ,_

:,i_)

IC_

/..

DEC 18 1965

_9, 43d -

_. .75"o:"-

.23,¢29 .

/6.30.2. -

0EC 2 1 1966

CALmATION

(" -r ,I

,j.-

c

,_43. 91d-

24X 16,2

d6-o. _21

:r.#_, ¢,2_

IATA

/ 0'..7

3.3f_2_

¢. ¢SgKs-

6,13a3_

fi, "_-

t/.,

99,o#_

1"_4, I ¢_

2,o3.33,2

,.Z29 3'04-

j_,'_ " / "2

.:7,:. D!U,

_:<-:.,At_.<" <, ,_

g_/E,Vl- ,77_. 463 ,2). 313

4 0 "c 33). 94..9 6"_. :?_

I/, 2 (_:,.';:2

0.3o /4 3.2

113o £._ o

qT. o6g

q?./56

q_, oS,L

I,oo o oOo

/glY-4:?

/ 93<_7:3

_,o9 6o6_

A 17o/I/_

/ ooo 6 3<?

) o010_3

//,4 u:K......<,-.._. 71t¢_," 6b .

2_o. o4o

L O00OOO



LINEAR DATA RECORD _/v :, ,/,,,_v ',
AGCS 0711-36

0_NLat"ACn_ m ,,g-4 _,/_-- lUO(_L NO _nlAt./)_,co _ z,'/,'5 //_ bo 3 ? /o

-k__. CALIBRATION

PROCEDU¢_ NO

EQUIPMENT

FEB 1 5 lg66

75 ,.....

......- II
CALIBRATION DATA

DEC 1 7 lgS5

/OE-

2Wo 9_g"

3 ,a . 4a q

/6, 3o;.

3 7. 6"-,aoo

4.r ao_

:J,/9:

g 3o /.:5"

_P. _7-

C7_o 5'23-

OP/o.?TAT - 243, 7/d-

- 24'7. /$_

-!25o. 7_ t

-_,,z5"4, 4a;

- a3_. 6-_2

- 2; 9. :'/¢-_

- ,..2j o, P:£"

- -.zoq . e-/q.._

-/q_. 3_3

3. 3/':: E

3, P 4ro°Oi

¢,./3436 2 Eo. 7,a o

2. _ g 4V7
Y, 4_ 3?.:

.2._i .,_o q

/..,:_.6_£

/:J._,:'6>

I, 9/5"90

lq¢._/,z

DEC 1 8 1115

t

X:g S_o

DEC 2 0 1115

0,o;,,::.nr /._2,404-- - E04-

(-:'/)
L:

I,_ _ '72q, )?o,

/, o a _/_7 /)3.

0,#I_9&7 /o7,

o._/_7 _-_ 9:/.

Z29o _(_o /,7,0.

3___2 WY _ o 1#3.

9g.

o2i}/4s2

/ ,¢/

Ii:C211915

/9,9 _'; {:".'I/T"

_94

9go

'_:0 0

_, 7:.2

'77. 499

;?,,/I o 4qo

7,, 3g 09:7

/, £pIg90

/ WOE:/7

:. :°_

,77./31

- 9a'. _oo _

--/9_ G:.2.

: 44-o/7

21. _/3

or,P, .S"99
/

_,_ _I '_ :..'."

),4-::do.I.

I,333333

I,2 q..35"o o

I,/9,2462

1,/1.3o/:" /,//25%

],o2 99.,14- /,vzq33(o

},JYigb3 I,_C#3q_

/, g92o 99 I, B92_,_"

I, oooqq7 I,#oolzo

Zoo/s..z:" I,o0o?Y8



LINEAR DATA
AGC$ 071 ! _6

G_/'Forlp CP/ /n",r/7-Lgw" (5_

RECORD P/o -r-/- /o d.4, - _ o o
_'rE

z C ,/, Iz_v-/_)

m

CAL,_ _T&

n

I00 _

MAR- 1 1966

," 2 1966

leE-

HAR - _, 1966

ICE'-
MAR - 7 1966

lOY

C_/o_TA 7"-
liar- 8 1966

m£ 4##
"TY. _--

7V. 0'7o

_.Y_/o-
>Ca--'.;2.oo
(_5o7oi.

Z/. _6a

I?._4_

$33.193

O/#yoo_T/)F"

h,",_2- 9 19GS

-/_#,, _7(,
-24-(,.0#o

-1'79, "74-o
ik_-,7#'o

-3o_.4a7

-.2¢L '7:1o

24q. ??4t-

6o. 04.7_OOC

o. _// _aq
I, 2go _('!

(2t2oi qq
_ _0 0

3,(_9¢13 7 /o°dr._,_?

), 2qla).2

i/,o7o F_7

Ll_p_pg

q9". 2o4-

7,,2I. 7Ooo

11_o_o
119'.304-

Y.,o#o_'/5" 143.4_o

3o/g299g 192.. a_(_
4, _)E[gK"
Fo/_ 9o_7

O._oo/.ag

_o_, oF,2
yaK, _,,.z

97.4-4_
qZ _Rd-

(I"

/, ooooFI

I._'._/_3

/. I _'Y?#7

/o_ _S/

X 6o#,#9#
/._9"26 ]I

L o..o;2_ _2..
A ooo _U]

_qt,,..,t,,G

i
II ilil I II



LINEAR DATA
AGCS 0711.36

RECORD

) • - _
C#o uP Cl,_/Iz.t_)TXo ,./

p/lo "7-/- lo d.4 -._O o

I._I,[

_, --",ritz?P/C? M00EL NO SERIAL NO PROCEDUf_ NO112- $ o_9 1,2.
Ii I

CALIBRATION E_IpMIrNT
_,_l uAl[ mAN_AC [_

CALIBRATION DATA

/o 00o0o o

I',:_- 2 lg_0

ICE-

CO__

e._ YO:7;OT'
,,-r_ _ 8 19S8

CP YO_T,_7"-

)9_ qS-d--

q G,,_r14

,_% o'7o

7 Y."_l-d -

_t.Y:d'l o -

<_, ,?.oo -
(_..?o"lo / -
4g_.oD.T _
3f'oPg>.2 -

7/,3gO -
,22./.,,rg -

3 _L ,,Z?

' :7 - 9 1!tfi5

; 7Z (,,9d

-19G _ _
-24_. o,?'a

19.C 70¢

I?q. _do

._o_i.¢<19

_4Zl. 99o
-a4q. 794

.ay3.o_o¢

,,e--r-

Y_ ode

O.(//g2_ loo:__g_d¢_

l,.2qo'2g'Z

__,6 94_177

1,_9 / 2:_.?-

t. o 70.,rCG

Io:6 ?£Zq---

Zo$'o_)5"
2. ¢'7I?,F¢
3o/£: 99 _
¢. _l:F3d"

Oo 7oo l..Zg

Io°_ o::

_/:',o_o

._ n

1/17. geo

17Oo/IG___
143. P_ o

_oA _92..
.2.24. g.?.o

<Zp._3 6

Z_. o_o

,1o ,:?J_ '3,D,._0

A 0.2. 6 C/9
/o_44_/'2g -

Z oooo 4-/

A ooo _ 7

i,2od217

_Io7.2 r21lo_

I°¢4 7Yoo
I, g?q.Zol

Z 75"gf3d"
2,o:_197
2.2 9 3oG?.

Aoo _GrlP '
A ooo ?g 7

....A. /5-

ICOetl_il_ O_ lllillllI Imill



LINEAR DATA RECORD
AGC5 0711-36

CALIBRATION DATA

Rh 7-/0

Ol_ oq. _ _rz q?o 793

ICE q_rl&R Aoooooo

_:AR- 2 .)l_

ICE" q% 9_ g k ooooo o

_0__ lq£ 4:4.-7%&q_ o,f/l_3q /oo.27iZ l.o.Zf_Og-

l:.A_ 7:2.49# -i::, _9_ f, Pqoggl 12!,g-_4, Ioa44/1_
.... l,O'e. :'2,o?a : q_. o_a 3, _ q 4/:7 ):_.2oo /, ,P_#/_'_

IC_- qT. _'_" /oOOoo EI
i.

ICE'- qg.o°oo ,/.000292

ORVO3T,97- 77, 6-:a -/7:.90#- 1o?9/aam /.21o 1o 4<I-6g 4-

--- OIaYa_T,07"- q3o*?o--I?:1, 5gO ],Or/Og'7* [)1<0o°_ > 1.1'-/7:14.-

,c,g.,£_/ _loC4..£g:t 1.127/_,r-/17.3gg /.2oo443

__7oRO :, -30?. _44- I,¢_9_-o /39,g/_ l, _499L

4907_ -.2.2_&og ,go,¢o._._?!lag. lao /.#-_ _3_g

:,"9, g:'.z --.2__4-.2_P 2.#'7/gS_ IK_'.7,2: I. gg:Ctl..g

.V/, _5 o -..2 #/. 9}_ _/Eg _9_ 191, #4-o /, 'Td_r_ .a 9
/:/.>.:_..,,,-.24_g,7q_ _. ?_/:d3_",200.9/,2.,?,.o3"_o# 9'

)q, _0_-.:_,,:_.:o4-:;'.2__oo7 _23.[,oo 2 aP916#-

_0';C _3_g./'J.g gOoO<I3 o.Z:,o/a(, 72.,o2o l.oo_;Zq

ICE- q_ 99(_ I, ooo_

IIll_'tlallIll R II



LINEAR DATA
AGCS 0711.36

RECORD

m_ULNUr_'TUI4ER

/L --%mE 7P/("C

MOOEL NO

//,z d o 39

CX_aup

P/o "7": -/o4,9- a o o

eA_:_z,,,_7,'_.-J [ _,v ,-/.,z _, z £ z .,,j z:)

o_,_ H/_R 1 :; 1966

_ZmAL I_. - ....

i -
CALIBRATION EquiPMENT

......... MAN_CT_

CALIBRATION DATA

HAR- 9 1986

S'TD

?8. f6¢

_?,I.14- -

33/,$9o

/74-._:9

OR UoS T,O T- .231. _ 73

: 5-3o::-U

3.23o4_o

d, _s'_ 3 /

/¢_4/E,'0'7"-

,,2:',Z,399 4_,791330 °

_2.290

- 9g, 4(, I :,:/3_% /oi.:_0

O"

:2:. 6or_

/,ooooo o

_,oo /3 V?K"

I o 3oP2-_

/, 002000



.0/o T� -/o _- : ,,oLINEAR DATA RECORD
MAR 1 5 IgGfiAGCS 0711-36 0,_'rE

r_

CALI01_ATION DATA

HAR - 9 1966

IOE-

/CE"
0#Y057-/97-

/Oh_/31C-/vT-

'7'-/.:/9 /q:.63/

/1360

1,2_ooo/

.?,_g_ 5":1

3. 2 3 o'_o
3 .r:'_ 7 6 _:1

#._ 9._ I /
_..Ig.R6gq

#. 9q/ _goo

:,30/9;qZ

o,:/_37,p

¢i'_,_Z"2o

/_L _ o°q--

1'73. :o4-

/E'7._¢q--

_, ::-_
_d. g_4

Ao/9 7-/0

_6.5,2o

/, o oo0o o

1,oooooo

X 6¢g3_
/,")9'p__:

/.q'¢-_2_'1
,7. oq /oY'7

_,21qo_ ¢--

o. c/q9295"
/, 0ooo0o

/oo//¢?
99.49B A o 3o3_.3

/:,,

I,00003 ?
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LINEAR DATA
AGCS 0711-36

RECORD

CA_'Ou, p 0 ,_l //',< _,9 r/.-:, Y

P//o 7-/-/o 4-.4 -200

DATE

llINulric'rl.l_R

i NO SERIAL NO PROCED,t,_E NO2 _ o39 .74-

q) Z Z. _-2 L',/,F- ZS"JJ J

lIAR15 100@ _!

AS

CALIBRATION EQUIPMENT
........ MAN_ACl_ _L , ---

CALIBRATION DATA

_ m

MAR - 9 19B_

lob"
/- ,,V_

)C_c-
ORYO; T,_ 7"

oC

-/?$ 63/

_7-g
o)<

YT. 3-/?

_2,/.z4--

_Z Pg_"

3 o. ___ -
_, 4q/

I_..p, gS

20,8 71 -

YT_,Wo

S3i. _+?O

I</4. (ooq

'r 0

Io,_9ooo I

-¢73L 673 Y. 39_Td3

<7_ 4,74

i/FZI poo

OD_DO.9

I, _ $"g'2_ 9
t

/, ,9,;)5):;2_? 0

-.247, o°6__ ___2q_3_ _ I_ 2_04,gpo a, o_o ;oog_

_2, 2 9o

4;.? q13 3,?"
229,6ZI .7. 3 3_ o gq-

21g._oo 2,21996_

Y?, 2 76 o, _9_4 Y¢-

-i'

?g. 4_ Z_._O,yl._439__ Io/. Yo 4-_I, o; 9_K9
qP.¢gg Aoooo3g

.......................

.. /y)h,,_(_.



C_ v/_ O_z ,'z3_.,_T/o -',,./

LINEAR DATA RECORD /J,//o "7-/-/0 d,4 -,2oo
AGC$ 0711,,36 o,¢rEMARI 5 lgfi6

.!
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,2S
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/0._-
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PYo _7A 7"-
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°/c

_,_.I,__

.2_ .4"71
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-_ _ _

_. o9(, ].oooooo

00o O0 0

XoS. _o

_E,d_ l !/oi.o#o

%_, 12b
I?_. _ _/ .

d
_o _ /

;_,o"/%d21

#.#._. _ /g,

_/_. /?_

].ooooo o
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Aerometrics ATP7905-007 Page 1 o£

ACCEPTANCE TEST PROCEDURE FOR

TEMPERATURE TRANSDUCER

MODEL T1 104A-200

I. PURPOSE

To demonstrate compliance with the requirements of NASA Contract NAS 8-11862

2. TEST PROCEDURE

Step I. ELECTRICAL CONTINUITY TEST

Measure and record the electrical resistance at ambient temperature

(72 _5°F), between the blue and black terminal; red and blue terminal; and tan

and black terminal. The resistance limlts shall be as follows:

Step 2.

Blue to black -

Red to Blue -

Tan to Black -

INSULATION TEST

Between 95 and 105 ohms

Between 6 and 10 ohms

Between 9 and 14 ohms

Measure and record the insulation resistance between the red

terminal and the housing at ambient temperature (72 _5°F). The resistance

shall be greater than i0 Megohms when measured with 50 VDC potential. All

surfaces are to be dry and free from moisture.

Step 3. CALIBRATION

Using the circuit shown in Figure I, calibrate each transducer

in fixed baths of ice/water, carbon dioxide, liquid nitrogen, and liquid neon.

Calibrate each transducer in an adjustable temperature bath at 60 _SOc.

Step 4. RESPONSE TEST

Using the setup per Figure 2 and circuit per Figure 3, measure

and record the one time constant (63%) response for a change in the output

signal for temperature changes from -196°C to -246°C and -246°C to -196Oc.

The average of two cycles shall not exceed 0°25 seconds.

Step 5.

Step 6.

POST ELECTRICAL CONTINUITY TEST

Repeat Step I.

POST INSULATION TEST
ml i i

Repeat Step 2.



Mode 1

RJ-IO0
-,_

Blue Red

I

I////_ / ,"," '}/////

Callbration

To K-3 Bach __/'- :,'

Ice Bath

61 IRed >_T_ n

Blk. Tan

till

i////
/lllJ .-

\

40 +- 3 volts DC

,
C 1

_-- Mode 1
T1 I04A-200

Black

170 K _
4

I00 _-

STD.

I0 Turn

Potent iome ter

i
K-3

Potent iome ter

NOTE: Adjust the 5K I0 turn potentlometer

for a 23.0 my drop across the I00.0..Std.

CALIBRATION CI._'_T FIGURE - 1



(

Mode 1

RJ-IO0

To Instrumentsr._I, on

RESPONSE TEST SETUP

FIGURE - 2

_.._ R To GHe Supply
_' ID Tygon Tubing

/

LNe

_______l_ode I TI-IO&A-200LN2



To Recorder

Hodel

RJ-IO0

Blue Red

"V//. ._ /, i

Ice Bath J

Calibration
Media / "

Bias

Supply

Blk, Tan

#
//

//

Sl Red

100 -_-

STD.

40 _-3 Volts VC
+

NOTE: Adjust the 5K 10 turn

potentfometer for a 23,O mv drop
across the 1OO.n- Std,

H Lab DC Power

Supply

/

T m

_l.---Model
TI 104A-2OO

Black

170 K

I
I

K-3
Potentiome ter

RESPONSE TEST CIRCUIT

FIGURE - 3
i
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CALIBRATION DATA SHEET

/_/_ : / _ _ I/

o,,_7. 3 /_,_.L,,-/ (,.C

.."_',_'0,_,,¢;",elc.¢ TI-/a,/,¢-i_,.._ 7/: ,/Vo _z_
",._ •

P.JU.IBRATION EQUIPMENT

,477 :> 77o5-007

CALIBRATION DATA

OR VIILIUE If r O(O( OIE CALUlRATION TOLERANCE_

I=_OC

STEP NO

(I)

._7--'E,o /,

A il

mAI.

(3)

EL EC.T/

.GA/

__/c/:) L.
BLu_"

• I_L__p,CI_
<:/5"_,.-

VJLU[ OF

COLLIN___

(5)

_O/V 7-/,
R _-_
_LOe.

q T, Z...z_. B, o .n...

,/ i01, 2-

/0

//

7,8

9.:1

qq.3

9'7.2

_18,o

_3

0 d_c ._'-.u
/

04[Vt&TtO#

COm_:CTION

EI_

ACT t,l_L VALUE

(_)

'VL) / 7""/
T_ r4
_c/v.K_
9 _.,',I- -)

r

IY r..a_.

I0, _, ._I.-

Io, (.

I0, ._'

io.7
lo.5"
lo, {o

!o._"
I0,_

io, 7

/o._

IO, _,

/o,(:,

LO_I_ LIMIT

(Y)

I

'I7"_'3 7-
I
I
I I

*'C,,¢) 2"-/0/v'

i
I,

[

d..
r"-"

I I
[ I
I
I t
I I



CALIBRATION DATA SHEET
AA¢ S-Die-DOS °ATE_ 3 /tX_._ _ /'/ _' (..
MANUFACTURER MODEL NO SERIAL NO

,... s -IO¥/_-zoo A_ t.l-_7,cD
t, ,..\

VJE:C.- 79_ /5"/7-_
CALIBRATION

15,e-,JP t_6_
¢

CALIBRATION DATA

EQUIPMENT
_CJLL_

PROC.

STEP NO.

(0

..j--

FUNCTION TESTED

(Z)

litl

READING OR VALUE

NOMINAL

(3)

/o

/I

2.3

2_

MEASURED

(4)

uL,9;
E.J_O

>I o, :;):),:,:)

>)o,
) IO#ooo

10 DO0

>lo, ooo

>lol0oo
>/0, DO O

>tAbooo

"710#0 o 0

i

(

CORRECTED

VALUE OF

COLUMN

(5)

7o,_,"

/--

rl

CHECK ONE

DEVIATION

CORRECTION

ERROR

ACTUAL VALUE

(e|

CALIBRATION TOLERANCES

LOWER LIMIT

(i')

I l

I I
I t
I I

I I

I I

I I

I I

I I

I I

I I

I I

I I
= I
i I

I t
I I
I I
I I

I I

I I

I I
I
I I

l I
t

I
I

I I

I I
I I
I I
I I
t
I I
I I

/. I I

• I .// I

',,,,,,l'_.l_,,:-.L. ,r.._ ":= -"' I

4./,.,.
I I
t I

I i
I r
t ....... t
I I

---J- - I
I I

-" ............. I
I I
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CALIBRATION
AIC I-Oil-ooe

DATA SHEET

_Es Po,_lS

=TE2.5"M/t_? _ /q&&
MANUFACTUreR

MOO(EL NO SERIAL N 01 PRO _ _ NO HNICt_N _" i3: _ _

CALIBRATION EQUIPMENT _Ec=tl_t'_

CALIBRATION DATA

READING OR VALUE

PROC

STEP NO.

(I}

©

FUNCTION TESTED

(l)

Io
/I
/z

NOMINAL _ MEASURED(4)

CORREC't10

VALUt[ OF

COLUMN __

(B)

._O,/;-._ .....o:c__, 4z_q .....

0,I0

O, OG O, OG

V CHECKcoRRECTIoNDEVIATIoNONECALIBRATION TOLERANCES

ERROR LOWER LIMIT UIa_ER LIMIT

ACTUAL VALUE

(_) (T) (8)

i0'0'° Ii
' I I

I (

O, IZ

O,Oq o, o _>

I o ,o 7E
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CALIBRATION DATA
lli¢

SHEET
=_ 2 _ #.4/ti_j._ /9t,(.,,

m iliOOELiiO SERil. liO

A. HoI.J
CALIIf_ION

m_ m_.ILLm'm

/#rP 77o_-oo7 ."_-."/>,2" _:_

CALIBRATION I_,T&

m 0R VAI.UE

IqtO¢. FUNCTION _ NOUlTIN.

Ill (1) Ill)

"Z

q
O,l_

?
IC

0. Z_O

O.l ll

/t
/2.-

23

/7//

.O, "L.f

0. iS"

O, 17 .
o, I(,,

0,171

- zA/_

0,/'7

0,'1>

0,/,_

0,7-3

O,l,o

0, >f

O./(,,

O. 7.0

0,/_

0, *B
0,1(,,

d/"_

VALUE OF

COUJMN ___

iS)

7iv Z. A!

O.t'.l

o. z_"

0, "l.'l- -

0,I_
O,Z,O

O,lll

O,llt

0.2.0

o .l<:l
0,1"7

0,2.l

O, _

I

Ot'VIMIOII

CiiqllCTlOil

CALIBRATION TOL[RANCI_II

LOiitlq LIMIT

(_ "_

-
71 ""

1_] ;, t', ,r ,3 ':.-
I

i0,/6 :_
I

lO.;Zl_

I
,o.;_#8
I

I0./7o
I10,Z/o

o,/_I
O,_to 3

O,/TE

o,/73

o,/7:_
0./83

#,/c/3
t

.! .,_ ,/]
/ui f _.,'J_.._ _

)

I

I

I
I

1
I
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I
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I
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CALIBRATION DATA SHEET DATE2.5"h'd'/t--eC-e/'/ /?GE

........ O0' _OCE_HO T_._^_'.T."
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_&CT_' M_L _ _RIAL NO. _CALL DATE I MAN_ACT_ l M_L _. J IRI_ NO. __
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L-E4 c/83E-& IE qb Y_ Z?O2¢/%c.
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NOMINAL

(S)

.'-_

0

d

f-
}

i

I _)

II

J3

I?

.',',

S
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/3A r./E
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_(,2.

_78,/

_?. d.-
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CALIBRATION DATA SHEET

pos-r i AI$OLFJ-7-; 0 AI

_,E 2f/_,_c-ch " /9_G
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C.__IBRI_rlON OATA

OR WMJE f _ 0NE CALlaRATIO_ "rot.ERANCES
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STEP NO.
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D
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>/tO 000

COR_ECTi(_M

E'_mOR

• C_ VILU[

(IS)

LOWIR LIMIT

I

I

I

I

lii_R L ltACI

(Ill

I
I

I

I

I

I

I

I

I

I
1

I

I
I
t
I

I

I

I

I
I
I
I

I

I

I

I

I

I

I

I

I

I



Enclosure 8
0700:I161

AEROMETRICS

CHROHEL- OONSTANTAN

THERMO(_UPLE EMF vs TEMPERATURE TABLE



''4

(9

-273
-272

- 27,.

AF, _,0_ _ TR I CS

Cb k'o,ae 1-Coa8 tan tan

Thermocouplc Ei_ va Te_,_Pe_ature

..... ----' w.L___ t
No I_ad

9, 7,°,7 9. 763
9 786

" 0.7_2
_. 7c5 9.76J

-270

- , ' :' -'?,.761
" 2 _,3 9.7_4 ,_.

o 7_ 740
-267 .... - 0.757

_.77_
-266 "' 9.75/.

9,775 9.751

.2c6 9.77! 9.7<'7

-26"3 9. 767 ?.7g,3

_2_,2 9.7_3 9.7"_9

-9_I 9.75 ,q ?•735

o.7F2 n.7_F'
- 2r¢I
-27_

-2_7
-25_

-255
-2FA

-25

9.7A 7 ?. 72/_
9.761 '_.71"7

9.735 n.722

'_.72? _.70.
9. 721 _. r,n,,

n 713 ¢' ¢,"r_

677 " '
" _ f l:'. r"

-250

"249 " ' '_ ",_,_
- _-',' n fR_,

-247 9.¢;46 9. "_24
¢'I

- 26_ "• c_37
•¢,26 ¢'.nO"_

-245

- 7-46
- 243
-242

-241

9.61_ 9.592
9.602 e,•y _0
9.590 9. c_

9.578 9.555
9.5_6 9.544

i_abie

_'enlpc " (-.-..

°C

"235

-234 9.486 9.465
-231 9.472 9.4.51
-232 9.45,3 9.437
- 731 9. 663 9. 422

" 9.427
9.406

- 230

-2_9 9.410 0.390
-2_ 9.394 9.374
- 2,'?_7 9. 377 9.35 7
-226 9.359 9.33_

9.342 9.322

0.322 0.303-22t, o 306 •
-,.-3 O. 2'_3
.7._,, 9.27_

,,-_ - n. 26,',
-221 9. 265 ?. 247

9.246 9 "_ o
- 220

-2_0 9. 227 9.209
-_lq 0.207 9.139
-217 n'ie7 9,159

-2_6 9.166 9.14_
9.14_ 9.12_

-215

-214 0.124 9.107
n.103

-213 " 9.0_¢,

-212 9.081 9.064

-211 9.059 9.042

9.038 9.020

- 240

- 23fi 9. 556 9.53'

-238 9.541 9.51F
-237 9.527
-236 9.514 9.506

o. 493
9.500 9.479



n

C

-2In

-2nq

- 2on

-2n7

- ?06

.......... :Jv.,. .D!L L .......

'M l,ond IOOTI Load

9 .of3 8.997

r_.°90 3. 974

n.n67 ,_.950

q.o44 _.?27

,'3. ?2n _. "n3

-?nq _. ng_ n. _rTrl

..2n4 n. n72 ". r3c

• ?n3 g.q4q q.N_,?

-2n? ?. :;23 n. gn7

-?nl 2.7?9 ,'2°722

- 2nn 7. 777t _.75"

-19 _ ,_. 747 _. 73 2

la': '_.72J _' 7q¢'

-.197 _. 695 F. qnn

]_q6 g 6e,O " q54

-].e5

- ]_'_/I

-.1 _3

-.102

- !q [

-]on

-lqo
1 or,

-1n7

- 1q6

642 ?._27

.q 15 2. qnn

'i ..... 7_• b t

._r,N ". ok':

53 2 g. 4 e'q

._05 _'.I,71

.D77 ?./,_,3

.449 r.435

.4 20 .6 n"

300 8._77

-7 44 ,q.332 '_.31

-] "2 :;. 272 $. 2'7_

I 2] <,. 262 ..... :

-INO ?. 2.13 3.1.nq

170 _ qr,,.] ]- 83

-!7g 8.152 °.130

-177 8.121 g.ln$

-17c 8.091 8.078

-175 o.n_l 3.04:

-17A _.030 8.017

-173 7.998 7.935

-172 7.967 7.954

-171 7.936 9.924

° C

-1.70

-1_ _

-l_,g

-167

-!r,_

..lrq

1<I,

- ]. (}3

-];.2

-]6t

-] ,'n

..]tq

--iSg

-157

-156

- 17;C

- !." 4

..1_3

-1"32

-151

- 13n

- ].4q

-143

- 147

.-14q

- 1.47,

--144

--143

-142

-14L

-140

-132

-]3g

-137

-].36

-135

-134

-133

-132

-131

IIIV,

No Load

7.905

7.873

7.841

7.808

7.777

7.744

7.711

7.677

7.644

7.610

7.577

7.5471

7.She

7.47A

7.440

7.405

7.370

7.'_54

7. 298

7. 264

7.227

7.191

7.1,)o

7.11o

7.093

7.04,",

7. oq q

",.n72

C,._35

¢, > _0

6.O22

6. 794

6.746

6.70g

6.669

6.630

6.501

6.552

6.512

O/d!i

100K !_ad

7.n92

7. ,, _0

7.oo_

7. 796

7.764

7.731

7.690

7.665

7.632

7.592

7.5_5

7.531

7.407

7. 463

7.420

7.393

7._ _

7. 343

7. 237

7.2_?

7.215

7. i_0

7. 144

7.1.n7

7.072

7.035

6.99r,

6.9 (1;I

6.924

6. CAP

6. <,11

6.774

6.735

6.607

6.659

6.620

6.581

6.541

6.502



Te'_or_ ture
0

C

-7_0

-]29

-12_

-127

-126

-125

-] 24

-123

-122

-121

-] 20

-]19

-!18

-117

-I16

-715

-114

-113

-!12

-I]I

-II0

-I09

-I08

-]07

-106

-105

-I04

-I03

-102

-I01

-I00

- 99

- 98

- 97

- 96

- 95

- 94

- 93

- 92

- 91

_Trv.Ou t

iTo Load

6.&72

6. 433

6.393

6.354

6.313

6.273

6.232

6.191

6.].50

6.104

6.067

6.025

5.983

5.942

5.900

5. 857

5.8]4

5.771

5. 729

5. 686

5.642

5.599

5.556
t-__.512

5.468

5. 423

5.379

5.335

5. 290

5. 245

5 •200

5.155

5.110

5.064

5.018

4.972

4.926

4.881

4. 835

4.788

100X Load

6.462

6.423

6.383

6.344

6.303

6. 263

6.223

6.182

6. 140

G .on4

6.058

A.016

5.n74

5.932

5. 991

5. $A _,

5.8O5

5.7_3

5.72O

5.677

5.633

5.5ni

5. 547

.5O3

.<.459

5.415

5.371

5.32r_

5.282

5. 237

5.192

5.147

5.102

5.056

5.010

4.965

4.919

4. 873

4.827

4.781

Tempera tur e

° c

- 90

- _9

- 38

- _7

- 86

my. Out

No Load 100K Load

4. 741 4. 734

4.694 4.687

4. 648 4. 644

4.601 4.594

4.553 4. 546

- 85 4.506 4.499

84 4.458 4.45 2

_ A.411 4.404

- 82 4.363 4.356

- 81 4.315 4.308

- 80

- 7n

- 7]

- 77

- 7<

- 75

- 74

- 73

- 72

- 71

4. 267 4.26 !

4.217 4.211

4.171 4.154

4.123 4.1]_7

4.075 4.168

4.026 4.020

3.077 3 .°7!

3.o29 3.o23

3 oZ79 3. $73

3. $30 3. 924

- 70 3.781 3.775

69 3.731 3.725

- 68 3.681 3.67_

67 3.632 3.626

- 66 3.582 3.577

- 65

- 64

- 63

- 62

- 61

- 60

- 59

- 58

- 57

- 56

3.533 3.527

3.482 3.476

3.431 3.426

3.381 3.375

3.330 3.3 25

3.279 3.274

3.229 3.224

3.178 3.173

3.126 3.121

3.076 3.071

55 3.024 3.019

54 2.972 2.968

- 53 2.921 2.916

- 52 2.869 2.865

- 51 2.787 2.783



-50

-40

-4 S

-67

-4f,

-45

-4 :_

-43

-42

-41

-40

-3o

-3 °

-37

-35

-34

-33

-32

-31

-30

-2 n

-2"

-27
K

-25

-24
. o

-21

-21

-19

-1,3

-17

-16

-15

-14

-13

-12

-II

ik)

.

2.

2.

2.

2.

.

2.

2.

2.

2.

.

2.

2.

2.

2.

765

713

:,6O

60g

555

503

45O

306

344

290

237

184

]30

076

023

1.915

1. _e_O

I. gO5

1.75]

1.641

1.507

!.532

i.476

1.4 2]

1.3 lq

1.75 _

I.I _

i.1:!3

!.0;37

1.071

0.075

0.918

0.9,62

O. P,06

O. 7g:O

0.69?

0.636

Ou t;

100K Load

2.761

2.709

2.656

2.604

2.551

2.409

2.446

2.393

2. 340

2.2P,7

2. 234

2.]q0

2.127

2.073

2.020

!. _:,:

1.912

!._57

1.742

? .e,3O

]. 5,°,4

!. !;_,0

1.472

I. 417

I,i"7

I..]4]

!. n30

0.073

0.017

O. "7_1

0. ":05

0.Tt_q

0.:01

O.e,3_

-I0

-- 9

-

- 7

- :,

- r,

_ "_

2
1

5

6

7

g
f_
J

I0

£i

1.2

13

14

15

i2

!.7

I"

]q

2[

2.1

23

2/i

25

2:,

27

27

20

tnV.

No Load

0.57G

0.521

0.462

O. 405

0.347

O. 230

O.171

0.113

0.055

0.004

-0.053

-0.ii0

-0.168

-0. 226

-0.282

-0.341

-0.399

-0.457
ff f-0.,,I,>

-0.576

-0.632

-0.691

-0. 749

-n. oO,,

-0.857

..0.92,'.,

-n.925

-_..O&3

-T .in2

..!.162

- L. 221

- I.3AO

-1.3_q

- 1. 459

-1.51c

-1.579

- 1. :',*._0

- l, 700

O_tL

100K l_ad

0.577

0.521

O.t, 6 _,, L.

0.40s

0.347

0.2,G_

0. 230

0.171

O. II-]

0.055

0. 004

-0.053

-0. I [0

-0.168

-0. 226

-0.282

-0.341

-0.399

-0.I_57

-0.515

-0.574

-0. :,3 2

-0.60:

-0.750

-.0.; 0"

-0. _",'_

-0.727

-0, " "5,

-1.n44

...!. !n5

-1.7r, i;

•.I. 222

-]. 2 :;2

-.I..34 _/.

-I .,'_I

-- L./::,0

- L.52 r)

- t.5tO

- L.641

-1.701



T3___erature
On

3O

31

_Q
JJ

34

35

3_

37

?,']

37

40

AI

4 2

43

::4

45

:t6

4 7

4g

!_9

5o

51

52

5]

54

56

_7

5g

59

60

_o Load

-1.760

.... 201. °

-I. SgO

-1.94]

-2.002

-2.061

190--C.e _,.t.

. "JJ

- 2. _4:

-2,306

- 2.3:_7

-2.366

-2.400

-2.551
t ,)-2 ....I_

-2.:,74

-, v_ 6" /.m i..i.

r_-<..70g

O r,_]" ,c. o .) I...

-2.?g3

-3.0:,6

-3.108

-3.171

d....'

-3.358

-3 ./_21

-3 .:_83

-3.546

-3.609

Out.

IOOX Load

-1.761

-I.g22
_o-I. _,<,2

-1,942

-2.003

-2,062

- J.I..)

-2. I_4

- 2. 246

-2.307

-2.363

-2.3_7

-2.402

-_ . j

-S._,13

-2.675

• 2.737

"_ ,) I

-2.?23

"/-.o

-_ .Or_7

-q. ]O9

3. " 72

-3.2-"

o%,37o

-3 .:_5
-3.54'

-3. f_l!



Enclosure 9
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CALIBRATION DATA SHEETS

FOR 13 PRODUCTION TRANSDUCERS
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Enclosure 10

0700:1161

TRANSDUCER OUTPUT CORRECTION

CURVES FOR 13 PRODUCTION TRANSDUCERS
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Enclosure 11

0700 : 1161

FABRICATION DRAWINGS

FOR MODEL P,J-IO0 THERMOOOUPLE REFERENCE JUNCTION
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